Transcription elongation activity of the vaccinia virus J3 protein in vivo is independent of poly(A) polymerase stimulation.
Prior genetic analysis suggests that the vaccinia virus J3 gene product, previously characterized as a bifunctional (nucleoside-2'-O-)-methyltransferase and poly(A) polymerase stimulatory factor, is a postreplicative positive transcription elongation factor. To test this hypothesis, viruses bearing mutations in the J3 gene were characterized with respect to viral protein and RNA synthesis in infected cells. The analysis reveals that compared to wt virus infections, J3 mutants synthesize reduced amounts of large late viral proteins and shorter-than-normal intermediate and late mRNAs. Structural analysis of one late mRNA shows that it is specifically truncated from the 3' end, thus accounting for its shorter than normal chain length. Thus J3 mutant viruses are defective in elongation of transcription of postreplicative viral genes, strongly suggesting that the J3 gene product normally acts as a positive transcription elongation factor. Biochemical analysis of one J3 missense mutant demonstrates that it retains poly(A) stimulatory activity but is defective in (nucleoside-2'-O-)-methyltransferase activity. Thus the elongation factor activity of the J3 gene product is independent of the poly(A) stimulatory activity. It remains to be determined whether the (nucleoside-2'-O-)-methyltransferase and elongation factor activities of the J3 protein are linked or can be uncoupled by mutation.